This study aimed to (i) describe concurrent and simultaneous tobacco and cannabis use and (ii) investigate the association between cannabis use and motivation and intentions to quit tobacco in a sample of socioeconomically disadvantaged smokers. A cross-sectional survey was conducted in 2013 and 2014 with current tobacco smokers receiving aid from two community service organizations in New South Wales, Australia. At least weekly cannabis use for the month prior to survey, motivation to quit tobacco and intentions to quit tobacco were measured in 369 participants (77% consent rate). Regressions were carried out to investigate associations between weekly cannabis use and motivation and intentions to quit tobacco.
Introduction
Tobacco smoking is the leading cause of avoidable morbidity and mortality globally and is associated with increased likelihood of cancer, cardiovascular and respiratory disease [1] . Cannabis users are four to nine times more likely to be regular tobacco users, compared with non-cannabis users [2] . The potential for cannabis to act as a 'gateway' to tobacco use [3] , as well as the role of cannabis in supporting and reinforcing ongoing tobacco smoking [4] , have been identified as issues of concern. Cannabis and tobacco use can occur either concurrently (use of cannabis and tobacco but not necessarily in the same instance) or simultaneously (use at the same time in the same instance) [5] . Rates of concurrent use in the general population have been estimated between 25 and 58%, with younger people more likely to report concurrent use [6] [7] [8] . Simultaneous use is an increasingly common occurrence [9, 10] . Cannabis and tobacco can be used simultaneously through spliffs (adding tobacco to cannabis wrapped in cigarette paper), blunts (removal of majority of tobacco from cigar, then filling with cannabis) or through chasing (smoking tobacco immediately after smoking cannabis) [5] .
Increased levels of socioeconomic disadvantage are associated with increased likelihood of cannabis or tobacco use [11] [12] [13] [14] and concurrent use of both substances [15] . Socioeconomically disadvantaged tobacco smokers who use cannabis tend to be at higher risk of poorer health outcomes [16, 17] , find it harder to quit compared with those who do not use cannabis [18] and are a group who are more likely to be underrepresented in research studies [19] .
Studies linking cannabis use to tobacco cessation have found mixed results with some studies suggesting cannabis use inhibits tobacco cessation [18, [20] [21] [22] [23] and others finding no association [24, 25] . In one qualitative study conducted with socioeconomically disadvantaged tobacco smokers, simultaneous use of cannabis and tobacco was identified as a barrier to quitting tobacco smoking [10] . These results suggest that the effect of cannabis on tobacco cessation may be complex and depend on a number of variables such as context [22] , age and type of tobacco dependence treatment received [25] .
The mechanisms that underlie any association between cannabis use and poorer tobacco cessation outcomes are unclear. Some researchers have suggested that weekly or daily cannabis use may result in diminished motivation to make attempts to quit tobacco smoking as well as maintain long-term abstinence [25, 26] . Cannabis use may reduce a tobacco smoker's motivation to quit tobacco through simultaneous use, the shared route of administration (inhalation) [6] , increased strength or frequency of nicotine withdrawal symptoms [27] , increased urges to use tobacco [28] and environmental factors including increased acceptability and availability of both substances [5, 6] . Furthermore, preliminary neuropsychological evidence suggests regular cannabis users may also experience decreased motivation through lower levels of dopamine synthesis capacity [29] , which may affect motivation to change current behaviours generally, and tobacco use in particular.
Although there remain questions around the impact of cannabis use on motivation in general [30] , it is plausible that recent, frequent cannabis use has detrimental impacts on motivation to quit tobacco smoking and intention to quit which compromises the ability to remain abstinent from tobacco. Although the two concepts of intention and motivation are closely related, intentions (related to planning to quit) have been referred to as 'motivation related' variables, rather than 'pure' measures of motivation (related to a desire to quit). Intention to quit is typically seen as a consequence of motivation [31] . Lower levels of motivation may mediate the association between current cannabis use and smokers' intention to quit tobacco.
Therefore, this study aimed to (i) describe concurrent and simultaneous tobacco and cannabis use and (ii) investigate the association between cannabis use and motivation and intentions to quit tobacco in a sample of socioeconomically disadvantaged smokers.
Methods

Study design
A cross-sectional survey was conducted at two nongovernment community service organizations (CSO) in New South Wales, Australia, from October 2013 to July 2014.
Setting
In Australia, clients of CSOs represent a social group who are more likely to experience multiple forms of disadvantage including unemployment, homelessness and financial stress [32] . Rates of tobacco and heavy alcohol use (including concurrent use of both substances) are high in clients of CSOs [33] .
Participants
Eligible participants were (i) clients of the CSO, (ii) aged 18 years or older, (iii) not under the influence of alcohol or other drugs at time of recruitment, (iv) not too distressed to complete the survey and (v) current daily or occasional tobacco smokers. Self-reported tobacco status was assessed using the following two items: (i) 'do you currently smoke 
Procedure
CSO staff informed all clients about a health survey being conducted at the organization and clients were asked to approach the research assistant (RA) for more information. RAs assessed client eligibility and provided clients with a written information statement. Survey completion was taken as consent. The survey was administered via a touchscreen computer. The RA provided assistance in completing the survey where necessary. Participants received a $10 grocery gift voucher as reimbursement for completing the survey. Ethics approval was granted by the University of Newcastle's Human Research Ethics Committee (Approval #: HREC2010-1002).
Measures
The survey included 40 questions and the mean completion time was 16.2 min (range ¼ 9.2-21.3 min). All survey items were written assuming a fifth grade reading level. The structure of the survey was such that participants were assessed on their tobacco use and cannabis use separately and questions concerning tobacco or cannabis use were clearly delineated in the survey structure. 
Sociodemographic variables
Cannabis use
Self-reported cannabis use was assessed using a modified item from the Opiate Treatment Index-Cannabis scale [34] . Participants were first asked if they had ever used cannabis (marijuana, dope, grass, hash, pot). All participants who responded 'yes' were asked how often they had used cannabis within the past 4 weeks. Response options included (i) 6-7 days each week, (ii) 4-5 days each week, (iii) 2-3 days each week, (iv) 1 day each week, (v) 1 day each fortnight, (vi) once in the last month and (vii) not at all in the last month. Participants who reported using cannabis at least once a week in the past 4 weeks were distinguished from those who had not and defined as current cannabis users. The 'at least once per week for the past 4 weeks' criteria was set as use at that frequency is sufficient to have an impact on functioning and to warrant intervention [35, 36] . Participants who reported ever using cannabis were also asked 'do you mix tobacco with cannabis (marijuana, dope, grass, hash, pot)?' (response: Yes/No). Participants who responded yes were classified as being simultaneous users.
Motivation to quit tobacco
Current motivation to quit smoking tobacco was assessed with the following item 'on a scale of 1-10, where 1 is very low motivation and 10 is very high motivation, please rate your current motivation to give up smoking' [37] .
Intentions to quit tobacco
Intentions to quit were assessed using the following item derived from the stage of change theory 'what are your intentions regarding quitting smoking. Do you plan to: (i) quit in the next 30 days, (ii) quit in the next 6 months, (iii) quit, but not in the next 6 months, (iv) never quit and (v) don't know'. These categories were divided into two groups; respondents who reported intending to quit in the next 30 days and others.
Smoking-related variables (tobacco)
The Heaviness of Smoking Index (HSI) [38] was used to assess participants' level of nicotine dependence. The HSI is calculated using two components: the number of cigarettes smoked per day and the time to first cigarette of the day. Scores ranged Cannabis motivations and intention to quit tobacco from zero to six, with higher scores indicating higher levels of dependence. Age of tobacco smoking initiation and self-efficacy for quitting tobacco were also assessed [39] . Participants were also asked to indicate which of the following types of tobacco they normally used (only one choice was allowed): (i) cigarettes (pre-rolled); (ii) cigarettes (roll your own); (iii) 'chop-chop' (loose leaf, unbranded, illicit tobacco); (iv) chewing tobacco or (v) snuff or powder tobacco.
Data analysis
Descriptive statistics for sociodemographic and tobacco characteristics were calculated as counts and percentages for categorical variables and means (standard deviation) or median (interquartile range; IQR) for continuous variables, depending on distribution. The prevalence of current cannabis use (at least once per week during the last 4 weeks) was estimated with 95% confidence intervals (CIs). Characteristics were compared among cannabis use status groups using 2 (categorical characteristics), analysis of variance (ANOVA) or KruskalWallis (continuous; parametric and non-parametric) tests for association.
Linear regression was used to examine whether frequency of cannabis use was associated with motivation to quit smoking. Logistic regression was used to examine whether frequency of cannabis use was associated with intentions to quit tobacco within the next 30 days. In the regression analyses, the cannabis variable was dichotomized as current cannabis users (use at least once per week within the past 4 weeks) versus non-current cannabis users. Covariates included in modelling were determined a priori based on review of current literature and included demographics (age, gender, education and indigenous status), HSI and mixing of cannabis and tobacco. For all regression modelling, collinearity of variables was checked using variance inflation factor (VIFs) and linearity assumption for continuous variables and the (log or linear) outcome were examined. Adjusted regression coefficients or odds ratios are presented with 95% CIs and Wald test P-values. SAS 9.4 was used for all analyses [40] .
Results
Response rate
Of the 606 clients attending the two centres during the study period, 478 (79%) clients were eligible to take part. Reasons for ineligibility included being a non-smoker (n ¼ 96), being under the influence of alcohol or other drugs (n ¼ 5), distress (n ¼ 3) and being aged under 18 years (n ¼ 5). Of eligible clients, 369 (77%) consented and completed the survey.
Demographic and smoking characteristics of the sample
Respondents reported considerable socioeconomic disadvantage. Individuals self-reporting as Aboriginal and/or Torres Strait Islander made up 21% (n ¼ 60) of the sample, compared with 2.2% of the population in New South Wales [41] and the majority (71%) of participants reported income levels below the Australian single-person 'poverty line' [42] . Most participants received government benefits as their main source of income (91%: see Table I ). Table II shows that participants had high levels of nicotine dependence (mean HSI Score 3, SD 2) compared with the mean HSI scores found in a longitudinal study conducted across four countries which ranged between 1.48 (95% CI 1.42, 1.54) and 1.69 (95% CI 1.63, 1.75) depending on recruitment wave [43] . Low levels of self-efficacy for quitting tobacco smoking were also reported (55% of respondents were slightly or not at all sure they would be successful at quitting if they tried). Participants in the study were predominantly prerolled tobacco cigarette users (70%) or roll your own tobacco cigarette users (27%), with 3% of the sample reporting usually using chop-chop tobacco (Table II) . Univariate analysis in Table II also shows that current cannabis users had higher HSI scores (P ¼ 0.01), higher number of cigarettes smoked per day (P ¼ 0.02), younger age at tobacco smoking initiation (P > 0.01) and were more likely to use roll your own cigarettes than non-current cannabis users (P ¼ 0.03). Current cannabis users also had lower L. Twyman et al. levels of motivation compared with those who were not current cannabis users (P ¼ 0.01).
Motivation and intentions to quit tobacco in the sample
The mean motivation to quit tobacco score was 5.4 (SD 2.36, range 1-10), and 15% of respondents had intentions to quit using tobacco in the next 30 days (n ¼ 54) (Table II) . Overall, almost a third of participants (32%, n ¼ 117) had high motivation to quit tobacco scores.
Cannabis use in the sample
Almost one in five (19%, n ¼ 71) participants were current cannabis users (using cannabis at least once per week during the past 4 weeks; see Table III ). Of those, 41% (n ¼ 29) reported using cannabis on 6-7 days per week in the last 4 weeks. Simultaneous cannabis and tobacco use was reported by 81% (n ¼ 179) of respondents who reported ever using cannabis and 100% (n ¼ 71) of respondents who reported current cannabis use.
Association between current cannabis use and motivation and intentions to quit tobacco use
On average, current cannabis use was associated with a 0.7 point lower motivation to quit score, compared with non-current and never users (Table IV) ; current cannabis users had an least squares (LS)-mean motivation score of 4.6 (95% CI 4, 5.2) compared with 5.3 (4.9, 5.7) for non-current cannabis users (P ¼ 0.04). Mixing cannabis and tobacco was not significantly associated with motivation Cannabis motivations and intention to quit tobacco 
Discussion
This study is the first to report both concurrent and simultaneous cannabis and tobacco use in a socioeconomically disadvantaged sample of Australian smokers. Of the tobacco smokers who used cannabis in their lifetime, 19% reported using cannabis and tobacco concurrently. This rate of concurrent use is comparable to studies conducted with smokers from other disadvantaged groups [18] . The high rate of simultaneous cannabis and tobacco use in our sample highlights the imperative to consider cannabis use in tobacco smokers who are considering a cessation attempt, and to ensure support programs are tailored to this simultaneous use. The high rates of concurrent and simultaneous use of cannabis and tobacco have a number of other important implications; as a barrier to quitting tobacco [10] , in the development of nicotine dependence and stronger withdrawal symptoms [44, 45] and the worsening of respiratory outcomes compared with those who use either substance alone [16, 17] .
Current cannabis use was significantly associated with lower motivation to quit tobacco smoking while adjusting for factors including nicotine dependence. However, the clinical significance of this difference must be considered. Overall, smokers in this study reported high levels of ambivalence regarding quitting (mean motivation scores were 5 on a 10 point scale) and around a third reported 'not knowing' what their intentions were regarding quitting tobacco. Current cannabis use was not significantly associated with intentions to quit.
Other factors are likely to play a role in the association between cannabis use and difficulty quitting tobacco. Individuals who use cannabis and tobacco may be more likely to be nicotine dependent than those who only use tobacco [25, 46] . Nicotine dependence is a consistent predictor of ability to remain abstinent [47] , therefore nicotine dependence levels in smokers who also use cannabis may also partly account for the association between cannabis use and difficulty quitting tobacco smoking. Additionally, users of both cannabis and tobacco may report intensified severity of some withdrawal symptoms than those that use only one substance [27] , and more intense withdrawal symptoms may compromise maintenance of smoking cessation [48] . Hence, clinicians supporting disadvantaged Cannabis motivations and intention to quit tobacco tobacco smokers to make a cessation attempt need to consider whether cannabis use is also present, and offer specific interventions to ameliorate the increased withdrawal symptoms likely to be experienced during a tobacco quit attempt. Aspects of mental health, including experiencing symptoms of depression and anxiety, may play an important role in both tobacco and cannabis use [49] , especially in smokers from disadvantaged groups. In Australia, mental illness is more common in people who smoke tobacco and in people with cannabis use disorder [50] . Use of cannabis and tobacco as a coping mechanism and to manage stress is a commonly reported reason for use of both substances [51, 52] . Further research examining the precise functions of mental health and stress on cannabis and tobacco use and quitting is important to inform the development of interventions to better meet the needs of smokers with complex needs.
Implications
The substantial proportion of current cannabis use (at least once a week in the past 4 weeks) in our sample suggests smoking cessation interventions targeted at socioeconomically disadvantaged smokers must consider cannabis and its role in tobacco cessation. Given that tobacco and cannabis use frequently co-occurs in the wider general population, the implications of these research findings may also be applicable to all dual users of cannabis and tobacco. Smokers and clinicians should be educated about the adverse health effects of dual use of both substances and that they may need additional support to achieve and maintain cessation from both substances [5, 18, [20] [21] [22] [23] .
Limited research has examined the effectiveness of addressing tobacco and cannabis use together [6] . A pilot study with 77 participants conducted in Switzerland demonstrated high levels of acceptability of a group based cessation program for users of both cannabis and tobacco [53, 54] . The content of the program included motivational enhancement therapy, cognitive behavioural therapy (CBT) and relapse prevention. A second pilot study in the United States that tested the effectiveness of CBT and nicotine replacement therapy patches for tobacco and cannabis users (n ¼ 12) found significant positive outcomes for tobacco cessation but not for cannabis cessation [55] . The results of these pilot studies suggest that combinations of evidence based approaches like CBT and relapse prevention approaches may be effective in treating both behaviours simultaneously for concurrent users. However, there is also evidence that programs may not need to address both behaviours explicitly in order for cessation to occur in both substances. In a sample of 236 heavy drinkers enrolled in a smoking cessation trial in the United States, heavy drinkers reduced their marijuana use alongside their tobacco use even though the intervention did not explicitly address marijuana [24] . Although the number of marijuana users in the sample was low (n ¼ 57), this result provides a promising indication that changes in cannabis use may occur even when cannabis use is not addressed explicitly. Future studies assessing the effectiveness of interventions for tobacco or alcohol use should also consider assessing cannabis use to identify changes occurring in behaviours that are not specifically targeted as part of interventions.
Future research on whether treatments for concurrent cannabis and tobacco use should occur simultaneously or sequentially, the effectiveness of these treatments and the treatment preferences of concurrent cannabis and tobacco users is also required. The failure of treatments for tobacco or cannabis to consider the other substance has impeded the significant secondary prevention opportunities available to minimize the harms associated with both of these substances. Use of both substances is associated with socioeconomic disadvantage [14, 15] . Clearly, smoking cessation services need to adapt to the social and psychological complexities of disadvantaged smokers.
Strengths and limitations
This study measured current cannabis use at a clinically significant level (at least once per week in the past 4 weeks) [35, 36] and succeeded in reaching a group that demonstrated high and multiple forms of socioeconomic disadvantage; a group that is typically L. Twyman et al.
hard to reach for research purposes. The study used the CSO setting to sample socioeconomically disadvantaged smokers, a setting which is representative of highly disadvantaged Australians as these services provide mental health, housing and financial crisis aid nationally [32] . However, the sample is not generalizable to the general Australian population.
This study used a simplified measure of cannabis use. Different measures including structured clinical interviews may have identified those individuals who were cannabis dependent, which may have had different associations with motivation and intentions to quit. Although it was stressed to participants that their responses to this survey would remain confidential, it is possible some participants may not have disclosed their cannabis use. Levels of cannabis and tobacco use reported in this study may therefore be an underrepresentation. Precise information about the mode of mixing tobacco and cannabis (blunts, spliffs or chasing) was not assessed in this study and should be considered in future research. Future studies should also assess the association between cannabis use and quitting behaviours, rather than intentions to quit.
Given the cross-sectional nature of the data, it was not possible to test whether motivation to quit mediated the association between current cannabis use and intentions to quit smoking. Future studies using longitudinal rather than cross-sectional study designs could attempt to examine the question of mediation further, with a focus on quitting behaviour and with larger sample sizes. It is also possible that an interaction between current cannabis use and lower motivation to quit tobacco use may also influence a smoker's intention to quit tobacco. Due to low numbers of participants reporting intentions to quit in the next 30 days, we have very limited power to detect significant interactions. However, this is also an important question for future research to consider.
Conclusions
Almost one in five socioeconomically disadvantaged smokers reported at least weekly use of cannabis within the last 4 weeks. Additionally, current cannabis use was significantly associated with lower levels of motivation to quit tobacco smoking. However, current cannabis use was not shown to be associated with intentions to quit tobacco in this study. Smoking cessation interventions targeted at disadvantaged smokers should assess and address cannabis use to improve intervention effectiveness.
